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L The purpose of the analysis vas to provide %éprofile
of instructional activities related to content and referencdd to.. -
.specified instructional outcome areas. Emphasis was placed.on
determination of four major factors: (1) major outcomes in the
program and their relative emphasis in both regular .and supplementary
instructional materials, (2), the distribdtion of content within and
across instructional units (chapters), (3) points in the"
instructional sequence where mastery of outcomes is' assessed, and (4%)
the amount of independent practice in regqular and supplementary ‘
instructional materials related directly to each major outcome
developed in the program. The analysis was organized around seven
content strands and is presented ir a series of tables. For each
grade the tables indicate pages on which various topics are
presented. The locations of tests and numbers of items covering
various topics are also indicated. The completed analysis forms the
basis for preliminary specification of an application of Learning
Mastery System procedures to the serieés. -(Author/SD) '
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ABSTRACT
A content analysis was completed of the Laidl#w mathematics series
for elementary grades. The purpose of the analysis was to provide a
profile of instructional Activities related to content and referenced
to’ specified instructional outcome areas. Emphasis was placed on
determination of:
1. major outcomes in the program and their relative emphasis in
both regular and supplementary instructional materials,
i 2, the distribution of content within and across instructional
units (chaptere) - .
3. points in the instructional sequence where mastery of outcomes
ig’ asgessed.
4., the amount of independent practice in regular and supplementary
() ; - ingtructional materials related directly to each major outcome
Cy developed in the program.
| . x
47~ The completed analysis forms the basis for preliminary specificas-
. y
' tion of an application of Learning Mastery System procedures to the
o~ geries.
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CONTENT ANALYSIS OF LATDLAW MATHEMATICS PROGRAM FOR ELEMENTARY GRADES K-6

Elijah Babikian, Jim Winchester and Aaron Buchanan

¢

This document describes a content analysis of the Laidlaw mathe-
matics series for elementary grades. The document is divided into
.three gections as follows:

Description Af the Analysis. Procedures used by staff members of

the Southwest Regional Laboratory for Educational Research and Develog/
ment (SWRL) in performing the analysis.are-described. These procedures
were used to gemerate descriptors of instructional outcomes from index
entries in the Laidlaw teacher's editions and to determine the location
‘of instructional and evaluation activities relevant to thege outcomes |
in various Laidlaw components, . {

Interpretation of the Analysis, Procedures are recommended for

identifying relationships in the analysis table between content organi-
zation, evaluation of outcomes, and provisions for individual practice,
and fo; compafing these relationships.With those desgired in an applica-
tion of a Learning Mastery System. ; . .

Preliminary Specifications of a Learning Mastery System Applidation.
— 1

Broad prelimfnary specifications for the architecture of an applicg-
tion of a Learning Mastery System to the Laidlaw series are presented.

include: (1) a discrete .number of broad in=

structional out¢omes that can gerve as a unifying structure for

progress through various levels of the program, (2)

-

assessing p

suggested evaluation components, and'(3) materials suitable for indi-
'
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\ vidual practice on outcomesvassessed in IM5 throughout the program.
DESCRIPTION OF THE ANALYSIS

CONTENT STRANDS ’

L4

The analysis is organized around geven vertical strands of content

identified by SWRL as basic units of structure within the Laidlaw pro-

gram. These strands are listed below in the order of their appearance
in the content analysis,

* Identifying Numbers and Numerals
Expressing Numerical Relationships
Performing Mathematical Operations
Describing Geometric

Concepts .
Solving Verbal Problems
Performing Measurements
Expressing Functional Relationships

} | | ®

OUTCOME DESCR}PTORS‘

For each strand and substrand, a set of outcome deScriptors has

»

been prepared by SWRL staff to degcribe the content at each level of

the program. Thesé degcriptors are stétemenQE of expected outcomes of
instruction. An example of descriptors for "Expressifig Numerical Ré- o~
lationsﬁips? in Level 5 ig shown below.

1. 1Identify related symbols ’ /“

Parentheges ( ) s
Brackets [ ] ) . .
Placeholder] : .
- ‘<’ >’ =’ #
% +, =y X, +

+

2. Recognizg related terms and concepts ) ' “

Addend

°
>




Subtrahend
Minuend
Difference
Factors - .

Product P ~

Pividend : .

Divisor . . s ’

Quotient

Replacement sget ' T,
Solution set :

3. Compare numbers and numerical expressions

Whole numbers
Fractional numbers .

4. Identify open and closed sentences .

5. Simplify numerical expressions

6. Solve number sentences

*

Outcome descriptors were derived using the following procedures: |

1. Ali entries in the index of the teacher's edition were par=
titioned according to the seven content strands. FElementary Sriorities
in claséification were followed which eliminated most of the multiple
listing of index entr}es across stran;;. .

2. Within.each strand, index entries weré translated inéo a small
set of statements of intended mathematical behaviors (outcome desc;ip-
tors). 1In some instances, the descriptors are comprehensive, and no
subordinate outcomes are included; in other instances, subordinate
outcomes are included- because major portions of the instructional

4 - " -

materials were devoted, to their review.

TABLE ENTRIES

‘. -
o fies @ '
Instructiog’and evaluation aetivities om core components of

& the Laidlaw program were classified according to the prespecified out-

\]

. \ 5
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come descriptors. The core components andlyzed were the student text

(teacher's editjon), the student workbook, a special self-instructional

»

co;ponent (av;ilable for Grades 3-6), and a separaté battery of chapter
tests.  Since the purpose of the analysis was to obtdin a profile of
instructional acéiyifiee, an exhaustive listing‘of all activipies in-"
c{uded‘in all components was not nécessary. In-book chapter tests and
pretests'were.not included because of tgeir parallel structure with

the separate battery of chapter tests. A desecription pf all supple-~
mentary program comécnents is in Appendix A.‘ ,

Activities are entered in the analysis table iq‘cbapter cofhmns
opéqsite related outco;e descriptors. .Page numbers from the student
Eexé and workbook are used to deéignate instructiqnal activities; item '
frequencies on chapter tests are used for evaluation activities. For
each entry, the number of items or problems directly rélaged to the »
putcome descriptor was determined. It was reasoned that item .
freguencies directly relafed’to an outcome descriptor are better %n-
éicators éf the -amount of independent practice pro&ided in a chapter
for each outcome than are'page entries. In determining item fre-
quenciés, the number ten was chosen as a cutoff point since most in-

. y)
structional activities related principalﬁy to major outcomes contained
at least ten items of practice. An entry of (10) following a set of

.

page entries indicates that ten or more items providing direct prac-

tice on the outtome were found in the chapter.
During the course of the analysisg, it occasionally became

necessary to develop some conventions for determining item frequencies.

1

b




. )
Items were counted according to the number of separate responses re-

quiring direct outcome-related performances. In some instances, such
as the reproduction of counting sequences, individual responses‘were
not independent of each other. 1In this case, each éepa?&te gequence
was counted as a response, 0ccasionally, mastery of a particular out-

cbme'gight be helpful in making a responsé, but unnecessary. Where

responses could be made as a result of acquisition of some other out-
4 .

coﬁe, especially an outcome that is learned rather early in the in-
structional sequence (such as recognition of number facts), no items

were recorded with‘the descriptor. UConventions were also developed
24

- - - - .

for classifying problems in activities involving either,numb;r line or
M

semi-concrete'pictorial models to solve equationg. While use of the

A4

model might:be helpful in ﬁaking a required response, it was seldom

’ ]

reguiréd that the model be interpreted; a recall of basic number facts

*

or the application of some computation algorithm was usually sufficient.
In instances guch as these, an item was recorded for purposes of the

analysis with a descriptor involving "models" if a discussion involving

.

représentations of the model were included with an activit&.

Actual entries for a particular descriptor are coded as follows:'

1. Pages from the student text (or student pages from the
teacher's edition) aﬁpear in regular typeface with the number of items,

to 10, following“in parentheses,

2. Pages from the student workbook and the number of related

N

items, to 10, are underlg:édf
3. Chapter test entries ;re.preceded by CT with the number of
it;ms related to the descriptor following.
 J L
2 '/
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: INTERPRETATION OF THE ANALYSIS

.. CONTENT STRANDS , ] .

The distribution of content in the program can be inferted from

4 .

the analysis in the following ways:

1. Examination of’ia}truction and Evaluation Entries for a

Particular Outcome Across Chapters and Levels. It is possible to draw_

some conclusions concerning the independence of one outcome from another.
I1f there are several instructional entries, but few review or evaluation

- 4 [4
entries, it is possible to infer that.this outcome cannot be easily

-

» Separated from other outcomes during instruction. This inference is re-

lated in part to methods used in development of the analysis. The major
\ 4 ‘ g

source of instruction entries (textbook) haslthe index of teacher's
editions at each level. Since index entries are likely to be classified

.

with as many content domains as are possibly relevant, there was a con-
siderable degree of multiple classification among instructional -entries,

- Review and evaluation entries, on the other hand, were made from a

£

page-by-page analysis of the components. 1In this cése, multiple

N
¢

classification was avoided wherever possible, and activities were

referenced to the outcome with the most appropr}ate descriptor. For

example, "number recognition" is implicit in "numeral recognition'.

Among instruction entries, activities are normally classified under out-

-

comes related to both skills, However, most evaluation activities do

not q{scriminate between the two skills and, in the analysis, would all

’

be classified under owtcomes related to "numéral recognition",

Iy




*2: Examination of Entries in the Chapter Columns. For purposes ' *
. [ ] g ,
of a Learning Mastery System it is desirable that content included in

A .

each chapter be reasonably homogeneous. Unit div{sibn ghould ?e de-
termined primarily by outcomes to be acquired and their presentation .
sequence, ’Qe instructional enptries in each chapter should I;e spread @
over no more thaﬁ.7_9f 8 outcomes if‘eueluatioq of magtery is‘to
retain some reliability and tests are to remain.a reasonable l?ngth. ,

" Where chapteés in rLaidlaw provide instruction on.mofe outcomes thaa

: ]
this, it may be necessary to defer assessment of some outgomes until

! ‘they are represented in a gubsequent chapter,

3. Examination of all Descriptors for a Partié&&gr Content Strand

over all Levels.bf the Program. If there are very few criptors

Y

‘- . that differ Jistj.nctly, or if the get of descriptors show~little

hierarchical relationship, an area.-of content ﬁrobab%y does 'not

N

possess strong seiuenqial characteristics of its own. Some areas, such
‘ as "éets" in Levels K-3, exist principally as models for whole numbers

and related operations, By comparison, material devoted directly to

the development of ébncepts related to-sgets and set theory is

.

"relatively minor.

< B }
OUTCOME ASSESSMENT . ' y; . '
Instructional entries firequently occur in the’anaiysis with no
. | . )
acco?panying evaluation entries. In geﬁeral, this'circumstanée implies

. ¢
. one .of the following:
) 1. Evaluation is deficient, - -
" . LY « .
‘ 2. Instructton is primarily in the form of teacher'explanation

Al

9
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with little or no indepéndent practice for the pupil..
. ( ;

3. Instruction‘'and practice on a particular outcome cannot be

A L3

separated from a more inclusive outcome. ¢

4.  The outcome.is minor in comparison to the amount of instruc-
” +

{tion given on other skills presented in the wnit,

Occasionally, an outcome will be assessed at a lower level than

¢
.

" that reached during regular instruction. This condition sometimes

LS

occurs«when the amount of instruction on the 5kill at the higher* level

is eithet very small, or is intended as an extensian of an outcome for

more able pupils. ° .

>

‘. The number of items per outcome-per unit averages 3-4. Item

frequencies such as these may be adequate in skill maintenance or re-

~

tention, but should probably be increased in criterion exercises where

acquisition of new or extended skills is assessed.

INDEPENDENT PRACTICE’ . .

The amount of independent practice on each outcome can be de-

.

términed by attending to the numbers in parentheses following under-
l1ined and non-underlineg page entries. Of primary interest are

el
. - . - . . s
instances where instructional entries (regular instruction and review)

are agsociated with fewer than ten items of independent practice.

. £ / .
*
The number ten was chosen as a reference point for the analysis since

many activities approached but did fot exceed this number. It was

reasoned that outcomes.- with fewer than ten items of practice, and

pértlcularly outcomes with fewer than five or six items, do not pro-

vide sufficient practice for attainment of the skill.
‘ /

: v

-




r

*

@

¢

recomménﬂeq as a basic outcome structure for the develgpment of

*  PRELIMINARY SPECI#ICATIONS OF A LEARNING MASTERY SYSTEM APPLICATION

‘ < -
P
L]

CONTENT STRANDS

The strands of content related to the arithmetic of whole and

rational numbers.are dominant. This may be inferred by.inspecting the

number of outcomes developed (as represented’'by outcome descriptors)

.y . . .

and the number of instructional entries per outcome. Outcomﬁs develo?-

.. ed in these strands, as well as most of their substrands, usually in-

. ~
clude at least 10'items of independent practice. Strands containing

many outcome descriptors in common with other strands would not likely

b
L4

be preserved as independent outcome areas in a Learning Mastery System.
. s . v

)

.

INSTRUCTIONAL OUTCOMES

""Five 'or six broad outcomes such as thé following will likely be

’
L}

Learning Mastery System 5}ocedures:

.

1. Recognize basic elements and concepts
2. Decode systems of symbols
3. Express mathematical relationships

« 4. Verify mathematical retationships .

.

5. Perform operations

6. Solve verbal problems v

.

One or more of these outcomes represent major skills to be develop-

A

ed in each of content domains such as the following:

LN




Sets -
‘Whole numbers
Rational numbers (positive)
_ IV, Integers
V. Geometry
Vi, Measurement

VII. Logic

Pupil progress through broad instructional, sequences for outcomes

. applicable to each content domain will be moni tored throughput the

* »

program. ‘At each level,-a-set of outcome descriptors will further

refine cells in the outcome-content matrix to .-reflect all of the

content included in the program for that level.

EVALUATIQN COMPONENTS

~

N A
In a number of instances recognition of properties of mathemati- - ¥

» N .

cal operations is introduced through veralwinstructions given by the
teacher. 'Pupii; are encouraged but nof required tanecogniZe these
ptoperties iﬁ‘solving-relgted equations or problems, Acquisition of
skillé Su;h as"thése should not be assgféed iq é Learning Mastery
System until apﬁroximately 10 items of indepeﬂaent pr&ctiée have been

provided in a single chapter. 1In chapters where no instruction on new

outcomes is begun, the principal outcomes under review will be evhluafqd.

The context for evaluation should include settings which parallel those

used during'regulaf instruction, but the&’should also include some

\

transfer settingﬁ/yhigp may be generally familiar to the pﬁpil but

L3

‘not in associatién with thé outcome under development. In general,




11 ' .

'
k4

there shduld not be more than two or three items of the latter type
- for any particuler outcome developed fn‘a chapter. .

IMS Bvaluation compenents for Laidlaw should include the follow-
ing: .

1. Foor to Six Pretests for Each Level. The number of pretests

will be determined by the number Bf major breaks in the continuity of
+ the instructional sequence. It will not be necessary to develop a
pretest for each chapter, since many follow directly from the previous

Ehapter. Essentially; all of the information which might be of value

to the teacher cant be obtained from posttest or criterion exercise

'
instruments for the previous unit. Pretests should provide a compre-
hengive sample of hehaviore that are prerequisite to the majot skills
/ ‘ developed in the chapter. The information c;bteined from the pretest
should guide tie teacher in deter7ining the'relative emphasis to1ﬂhk
given any prerequisite behaviors which are reviewed prior to the z§;2 - .
duction of new material. SWRL-deLeloped pretests are recouuwnded over
Laidlaw pretests since'the latter are entry tests focusing entirely on
material previously presented in the program; prerequisitelskills

reviewed in the chapter are not tested.

2. En-route Assessment Devices for Each Major Outcome Introduced

or Reviewed. A limited number of problems in the regular daily
assignment will be identified which the teacher €én review as a check
on the progress of the pupil toward mastery of the outcome.

3. End-of-Unit Criterion Exercise for Each Unit. Each exercise

should include at least one section for each of the major outcomes on




whigh‘insﬁruction was'provided in that unit: Approxima?ely 4-5.items
should be included for each individual outcome representing material
which has been iﬁtroduced‘or egte;ded. One or two items should be
included for each descriptor where previously mastered skills have been
reviewed or maintained.'

Each exqrciée should include a limited number of problems where

gompﬁtationai skills which have Seen developed are applied to tﬁe

solution of verbal problems. The format for all items on the

criterion exercise should be multiple choice with at least some of the
) - ~

distractors representing typical errors which might be maéjj'ﬁ; this

&

type of problem, ‘ ’ ./,/

SWRL-developed instruments are recommended over existing Laidlaw

' ~
Chapter Tests for the following reasons: ¥

(1) Laidlaw Chapter Tests are not clearly organized

]
'

!
around instructional outcomes.

(2) Many outcome-areas are evaluated wffb fewer ‘than 4 items per

$

-

instrument.

(3) The constructed response fqrhét used with items is ihcompatible

with machine pcoriné and remedial praétice based on typical errors.

N\ -
(4) Separate tests are not provided for Grades K-2.

PRACTICE COMPONENTS ‘ . . ) »

. Appropriate practice materials should be developed as part of
.the IMS. 1If poésible, existing practice activities from the student
workbook will be incorporated into specifications for ﬁractice.

k]
Separate practice materials will be developed for K-2. Wherever




. - : v /
possible, supplementary practice should be specified in such a way that

-

the teacher can select exercises on the basig of major types of errors

committed,

. SUPPORT COMPONENTS
., Various support components, including a technical manual and

a‘ppfdpriaﬁe record keeping materials will also be provided. -

.
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DESCRIPTION OF LAIDLAW COMPONENTS -
Laidlaw has designed the set of ‘student's texts and accompanying
teacher's editions to serve,qé Ehé core of the mathématics program.
A number of additional components, designated by the publishers as

supplementary, are available ag follows: - v

. . (1) Chapter tests-A battery of 13 chapter tests and two semesgter

tests, averaging 28-30 items per test:'is provided for each of Grades~

»

3-6, One test is ﬁrovided for each chapter to be used after regular

1

instruction is completed. Items on all of the tests are parall'el to . '

problems provided for practice during regular instruction. Test items !

. are not referenced to coirelated,pages in the qtudent's text,

(2) Workbook-A workbook for each of Gra&es 3-6 provides approi-
imately 128 pages of'practice problems parallel to material in the
student's text. Each practice'page is designated for use'afger a
specific page in the studeﬁt's'text. . ' -}'

(3) Spectrum-A selé-instructional book 'is provided for egéh of
Grades 3~6. Each book is dividéd into 11-13 sections which focus
directly on major ar%thmetig skills. Spectrum books are independent

of sequency in the regular text book. They contain an eva‘:ation

component that includes- a pretest and posttest for each unif.
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